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ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines) 

On October 12, 2018 at 1353 EDT with St. Lucie Unit 2 in Mode 1 at 100% Reactor power, an unplanned automatic 
Reactor trip occurred due to a failure of a supply breaker to the non-safety related 2A1 6.9kv bus during a transfer of 
the bus power supply from the 2A Auxiliary Transformer to the 2A Startup Transformer. The breaker failure caused a 
fire in the cubicle that was extinguished by onsite personnel. 

The initial breaker problem developed after it was placed in service. However, there was no viable option to unload the 
breaker before opening. A team was formed to determine the options for resolving the condition. The option chosen 
was to use normal procedures with contingencies in place. The failure occurred as the damaged breaker was removed 
from service. The fault inside the breaker was the result of a ruptured SF6 gas vessel due to an inadequate design. 

The failed breaker has been removed from service, and similar breakers susceptible to interrupter vessel failures are 
being evaluated for replacement. Additionally, action plans are being developed that will allow similar beakers to be 
unloaded in the event of future interrupter vessel failures. 

Following the uncomplicated trip, the plant was maintained in Mode 3. Therefore, this event had no safety significance. 
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NARRATIVE 

Description 

On October 12, 2018 at 1353 EDT with St. Lucie Unit 2 in Mode 1 at 100% Reactor power, an unplanned 
automatic Reactor trip occurred due to a fault on the non-safety 2A1 6.9kv bus [EA] during a transfer of the bus 
power supply from the 2A Auxiliary Transformer to the 2A Startup Transformer. The bus fault caused a fire in 
the cubicle [EA:BKR] that was extinguished by onsite personnel. 

The Reactor trip was uncomplicated. Following the Reactor trip, both Steam Generators were supplied by the 
2B Main Feedwater Pump [SJ]. All Reactor Control Element Assemblies [AA] fully inserted into the core. Decay 
heat removal was accomplished through forced circulation using two Reactor Coolant Pumps and with Main 
Feedwater and Steam Bypass Control Systems maintaining plant conditions in Mode 3. 

Prior to the event on October 9, 2018, Operations identified that a Sulfur Hexafluoride (SF6) gas indicating light 
was not lit on the feeder breaker, 2-30101, from the 2A Unit Auxiliary Transformer to the 2A1 6.9kV bus. This 
light provides indication of normal SF6 gas pressure to quench the arcs from breaker operation. 

On October 11, 2018, Operations and Electrical Maintenance performed a breaker cubicle inspection that 
identified remnants of a broken SF6 interrupter vessel under the 2-30101 breaker. The 2A1 6.9kV bus supplies 
power to the ‘A’ Main Feedwater Pump and two of four Reactor Coolant Pumps. The degraded interrupter 
vessel and the potential consequences of breaker operation without sufficient SF6 quench gas pressure 
prompted the Station to develop and analyze immediate actions. In the event of a plant trip, a fast dead bus 
transfer would have been automatically initiated resulting in the breaker 2-30101 opening under full load. With 
insufficient SF6 gas pressure within the interrupter vessel, the automatic opening of the breaker may have 
resulted in an electrical fault. A technical decision-making team was formed to determine the best options for 
resolving the identified condition. 

The selected option was to perform a manual transfer of the 2A1 6.9kV bus from the 2A Auxiliary Transformer to 
the 2A Startup Transformer. The transfer would be performed using normal operating procedures, and the 
Startup Transformer feeder breaker would be synchronized and closed prior to opening the Auxiliary 
Transformer feeder breaker. The intent was to unload the Auxiliary Transformer feeder breaker to the maximum 
extent possible before opening the breaker. As such, the risk of an electrical fault would be minimized. This 
option recognized that the loss of the 2A1 6.9kV bus, a Reactor trip and an electrical fault could still result, and 
appropriate contingency actions were anticipated and planned. 

Cause of the Event 

The fault was caused by a breaker with an inadequate interrupter design that is susceptible to interrupter vessel 
failures. The design of the Yaskawa interrupter incorporates the support of bearings and other internal 
mechanical elements into the vessel. This results in additional mechanical loading to the vessel and therefore 
susceptibility to vessel damage. 

The Yaskawa interrupter design imparts both structural and mechanical loads to its SF6 pressure vessel. The 
design function of the vessel is therefore not solely to provide SF6 gas boundary, but to also support various 
dynamic mechanical loads including support of the operator shaft bearings. The operator shaft bearings provide 
the counterforce to the breaker operator to open and close the movable interrupter contacts. The stresses of 
breaker operation are imparted to the vessel via the operator shaft bearings. 
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The 2A1 and 2B1 6.9kV buses supply power to the Reactor Coolant Pumps that may not be de-energized while 
the Reactor is critical. These buses may be fed from an Auxiliary Transformer or Startup Transformer; however, 
there are currently no options to completely de-energize their loaded feeder breaker prior to opening. In total 
between Units 1 and 2, there are eight non-safety related 6.9kV bus feeder breakers that are susceptible to 
interrupter vessel failures and that must be able to open while loaded. 

Analysis of the Event  

This Reactor trip event is reportable pursuant to 10 CFR 50.73(a)(2)(iv)(A) as an actuation of the Reactor 
Protection System (RPS). This event had no significant safety consequence since the RPS successfully 
performed its intended safety function upon opening the trip circuit breakers. 

The damaged breaker was identified by Operators performing scheduled checks of the SF6 indicating lights. 

Upon discovery and follow-up breaker cubicle inspection as discussed above, a technical decision-making team 
made the recommendation to perform a manual transfer of the non-safety related 2A1 6.9kV bus from the 2A 
Auxiliary Transformer to the 2A Startup Transformer in order to minimize the risk of an electrical fault. 

Safety Significance  

The plant is designed to allow transfers of bus power supplies between the auxiliary and startup transformers. 
Manual transfers are "live bus" initiated by Operators, and the automatic transfer that occurs with a turbine trip is 
a “fast dead bus transfer.” The failure of a bus transfer at the time of reactor trip breaker opening is an analyzed 
condition, which results in two of the four reactor coolant pumps coasting down. Reference Unit 2 UFSAR 
Chapter 15.01.5. 

All safety related systems functioned as designed. There were no safety system actuations other than RPS 
actuation as a result of the event. There were no complications and all systems responded to the loss of the 
non-safety related 2A1 6.9 bus as designed. The plant safety related buses are located in a different building 
and were unaffected by the electrical fault. Both safety related 4.16kv buses remained energized and powered 
from the switchyard during this event. Given the response of the plant and the plant design that can 
accommodate this anticipated operational occurrence, the health and safety of the public were not affected by 
this event. 

Corrective Actions  

Immediate actions taken included the restoration and testing of the 2A1 6.9kv switchgear to allow re- 
energization using the Startup Transformer feeder breaker. The corrective action listed below has been entered 
into the site corrective action program. Any changes to the action will be managed under the corrective action 
program. 

1. When the switchgear is restored, replace the 2-30101 2A1 UAT feeder breaker (Model 8WYB-2-500-
2000) with a breaker design that is not susceptible to interrupter vessel failures. This replacement shall 
coincide with the repair of the switchgear. 

2. Replace the 7 remaining Unit 1 & 2 6.9kV feeder breakers with a breaker design that is not susceptible to 
similar interrupter vessel failures. 

3. Additionally, action plans are being developed that will allow similar beakers to be unloaded in the event 
of future interrupter vessel failures. 
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Failed Components Identified  

1) The 6.9kV Switchgear 2A1-1 Circuit Breaker, 2-30101, is a 6.9kV, 2000A, 500MVA rated ‘Magnum’ circuit 
breaker supplied by Square D / NLI, Model 8WYB2-500-2000. 

2) The Square D / NLI Magnum breaker is a retrofit product designed to replace air circuit breakers used in St 
Lucie Plant’s legacy Westinghouse DHP switchgear. 

3) The Square D / NLI Magnum breaker incorporates a Yaskawa FIXED TYPE, OGR circuit breaker 
incorporated into a breaker assembly compatible with the DHP switchgear. The Yaskawa OGR circuit breaker 
uses SF6 Gas rotary-arc quenching interrupter technology. 

Similar Events  

There were no previous arc flash events at St. Lucie Units 1 or 2 on the 4.16kv or 6.9kv buses. 
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